Vascular chemical sulfhydryl alkylation in vitro: alterations in intracellular calcium and cAMP and cGMP metabolism.
This study examined the effect of N-ethylmaleimide (NEM, 10(-7) M) on agonist-induced contraction and the relaxation following drug-washout, of vascular smooth muscle (VSM) segments derived from hypertensive rabbits. Mean blood pressure increase was produced either by renal constriction plus contralateral nephrectomy, or by cadmium acetate ingestion. Freely-ionized calcium (45Ca)flux, cyclic 3':5'-guanosine monophosphate (cGMP), and cyclic 3':5' adenosine monophosphate (cAMP), were analyzed. NEM was used as a stereoselective probe to clarify the role of sulfhydryl (SH) groups in hypertension. Contractile response to norepinephrine (NE, 5.9 x 10(-7) M), angiotensin II (AT, 9.8 x 10(-8) M), and potassium chloride (KCl, 2.2 x 10(-2) M) were significantly depressed in hypertensive tissue. Exposure to NEM, before agonist challenge, caused an even greater depression in contractile response. As for the normotensive group, an inhibition of relaxation occurred when NEM was added after the development of a maximal contractile response to NE, AT or KCl. Changes in contractile ability and in relaxation were attributed to specific alterations in calcium distribution. These alterations were examined by 45Ca washout components and were related to cAMP and cGMP metabolism. These results suggest a regulatory role of SH groups in contraction and relaxation and a modification of this role in hypertension.